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(54) Electronic game board 

(57) The board, e.g. a chess board, 
senses the position of and nature of each 
playing piece 20. Each playing piece 
has an electrical resonant circuit 30 
tuned to a particular frequency to 
distinguish it from the other pieces, 
and each board play position has a 
transmitter 22, which emits a pulse of 
electromagnetic radiation to induce 
resonance in the resonant circuit of a 



piece positioned on that board 
position, and a receiver 24. A 
discriminator determines the resonant 
frequency received by each receiver 
and thereby determines the nature of 
the particular piece or absence of a 
piece on that position. The 
discriminator determines the time 
span of a set number of received 
oscillations, e.g. by gating the count 
from a regular oscillator and the board 
stores the positions of the pieces. 



FIG. 2. 




The drawings originally filed were informal and the print here reproduced is taken from a later Wed formal copy. 
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FIG. 4. 
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FIG. 6. 
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SPECIFICATION 

Improvements in boerd gemes 

• , re ,ates to board games and In particular board games where the role 
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the particular piece or absence of a piece on that discrete board position, means for storing the up-to- 
date board positions of each piece on the board, means for determining a move made by a player 
moving a piece from one board position to another, and means for selecting and indicating the game's 
response move to a move made by a player according to preselected criteria stored in the game's 
5 memory. 5 
The invention is particularly applicable to chess. In particular for chess, the invention has the very 
useful advantages that a player can simply set up a chess position on the board and start right-away to 
play since the game itself will be able to detect the positions to which all the pieces are set and could 
of course give an Indication of a gross error, e.g. both white or black bishops on the same colour 

1 0 square. No separate manual feeding into the board's memory of each piece in each position is 1 0 

necessary. Further with chess, there is the advantage that as the game progresses and one reaches a 
point where pawns are promoted, the player has the opportunity to promote the pawn to whatever 
type of piece he feels appropriate simply by replacing the pawn with the desired piece. 

The invention is not however limited to chess games or even for that matter games which are 

1 5 played on a board made up of columns and rows of discrete board positions such as draughts, 1 5 

checkers, go and so on. Instead, the invention can be applied to any type of board game where pieces 
are moved from one position to another in response to preceding moves and a set of rules. Indeed, a 
board game according to the invention could be arranged to play a wide selection of games upon 
appropriate provision of the different sets of pieces and different programs for programming the 

20 memory. For simplicity hereinafter reference will be made solely to the game of chess but. unless the 20 
context specifically requires otherwise, references to chess are to be construed as embracing any board 
game where discrete pieces are moved around discrete board positions. 

In each piece the electrical resonant circuit is conveniently constituted by an inductor and 
capacitor joined in a loop. The inductance is preferably a coil of wire wound round a ferrite core to 

25 concentrate the flux and so the ferrite core is normally mounted upright in the piece, the coil preferably 2 5 
being positioned near the bottom of the piece as near to the board surface as possible. Conveniently 
the capacitor is made adjustable so that the circuit associated with each piece can be tuned reasonably 
accurately to the particular resonant frequency allotted to that piece. 

Even though there may be a large number of different pieces to be detected uniquely, this can 

30 readily be managed by using a range of frequencies. In the case of chess, if one treats each white pawn 30 
as the same and each black pawn as the same, there are 1 2 different chessmen to detect and this can 
readily be achieved by spreading the frequencies of the circuits of those chessmen geometrically 
evenly over a range. Indeed it would also be possible if desired to distinguish each pawn uniquely 
making a total of 32 chessmen. 

3 5 With most board games and certainly with chess, there are a relatively large number of discrete 3 5 
board positions. Indeed, in chess there are 64 board positions made up of a matrix of 8 columns and 8 
rows. Each board position will therefore require its own transmitter and receiver can be in the form of 
separate electrical coils, the transmitter coil preferably being mounted closer to the board surface than 
the receiver coil. However, one coil can be used to function both as the transmitter and the receiver. In 

40 normal operation, the game will continuously scan over all of the board positions one at a time. For 40 
good signal/noise ratios, the associated pair of transmitters and receivers for each board position 
where two separate coils are provided are activated synchronously. Because the board has to scan over 
a large number of positions, it is desirable that this be achieved by multiplexing so as to reduce the 
number of connections which need to be made to the various coils. This also enables alt of the 

45 receivers to use common discriminator circuitry. 45 
The transmitter coils and receiver coils can be connected row by row or column by column either 
in series or in parallel to be energised column by column or row by row. Series connection for each row 
or column has the advantage of reducing the number of connections to be made to the board but the 
disadvantage of series connection of the receiver coils is interference from the resonant circuits of 

50 chessmen occupying board positions further along the row or column. Parallel connection for each row 50 
or column has the disadvantage of doubling the number of connection wires and in addition for the 
receiver coils there is the undesirable side effect that a large proportion of the received signal can be 
re-radiated by the other coils connected in parallel. 

According to a preferred embodiment of the invention therefore full matrix multiplexing of the 

55 board is made. This is achieved both for the transmitter and receiver coils by connecting them in 55 
parallel and providing in series with each coil a diode only one of which is made conductive in any one 
row or column of receiver coils connected in parallel at any one time. This avoids the problem of re- 
radiation of the received signal. 

Alternatively the transmitter coils could be connected in series for each row or column but in 

60 addition adjacent coils in a row or column could be connected to alternate driving circuits so as to 60 
reduce interference between adjacent board positions. 

In one preferred embodiment of the invention a single coil is used both for the transmitter and 
receiver. Thus during transmission the receiver coil is not functioning as a receiver and vice versa. 
Therefore a single coil can be used for transmitting the pulse of radiation and can then function to 
65 receive and pick-up the returned resonant radiation to function as the receiver. The switch of the coil 65 
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1 5 Typically the tolerance of frequency can be of the order of about 5% and so, since there is a nominal 1 5 
spacing of about 1 1% between each adjacent pair of frequencies, this leaves a good safety margin to 
distinguish individual chessmen. 

The ferrite core 28 acts as a flux concentrator for the inductance formed by the turns of the coils 

30. 

20 In order to determine the resonant frequency of a chessman placed in a particular board position, 20 

the transmit coil 22 is energised so as to emit a short pulse electromagnetic energy. This excites the 
. coil 30 in the chessman by means of a normal transformer type action and sets the circuit in the 

chessman into oscillations at its natural resonant frequency. Then In turn the coil 30 emits radiation at 

its natural resonant frequency and this is detected by the receiver coll 24. 
25 Turning now to Figure 3 this shows in diagrammatic form the various steps in this detection. The 25 

graph marked a shows the current signal pulse applied to the transmit coil 22. This is a single square 

pulse. 

In the event that no chessman is present on the board position, the voltage signal received back 
and generated in the receiver coil 24 takes the form approximately of what is shown in the graph b. It 

30 will be noted that at the rising edge of the pulse in graph a. a signal is generated in the coil 24 and then 30 
another signal is generated at the falling edge of the pulse. 

However in the event that a chessman such as the chessman 20 is standing on the board 
position, the coil 30 will receive energy from the pulse and the circuit in the chessman will be set into 
oscillation. In turn it will radtat&an oscillating signal which can now be picked up by the receiver coil 

35 24. The result is a "ringing*' effect and the resulting voltage signal received by the receiver coil 24 is 35 
shown in graph c, the frequency of the ringing corresponding to the resonant frequency of the circuit of 
the particular chessman. 

In graph c the area marked A of the resulting signal generated in the coil 24 by the rising edge of 
the transmitted pulse is not necessarily stable as regards frequency and so that area is discarded by the 
40 electronics of the apparatus as described below when detecting the frequency of the "ringing ". In 40 
addition, the first complete oscillation marked B in graph c is also relatively unstable and so that is 
ignored by the electronics as described below. 

Then the received signal from the coil 24 is amplified.and limited so as to give a corresponding 
train of approximately square pulses as shown in graph d. At the same time the initial part of this signal 
45 corresponding to the area A of graph c is eliminated by blocking its passage whilst the current pulse 45 
shown in graph a operates. As a result the output shown in graph e is provided and this is fed to a first 
counter. 

This first counter counts the wave train shown in graph e and provides outputs as shown in graph 
fax the second and fifth counts. These outputs are used to gate a main counter which therefore counts 
50 the oscillating signals fed to it from a clock signal or regular oscillating signal as shown in graph g. 50 
It continues its count from the start of the second complete oscillation until the end of the fourth 
complete oscillation in the signal in graph d when the count is stopped. The resulting count is directly 
proportional to the frequency of the ringing or in other words to the natural resonant frequency of the 
chessman standing on the board position, the higher the frequency the shorter the count and the lower 
55 the frequency the longer the count. Therefore, the total count in the main counter can be used to 55 
determine the particular piece by comparing the count with a preset memory. 

Of course, in the event that there is no piece standing on the board position as shown in graph b, 
the first counter will simply not reach the point C, see graph f, and so the main counter will not be 
started. 

60 Having described the principle behind the detection of the presence or absence of a chessman on 60 
a board position and the determination of which chessman is present if appropriate, reference will now 
be made to Figure 4 which shows in diagrammatic form, circuitry which can be used to detect the 
position of all the chessmen currently on the board in the manner described above. 
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to H for the rows and 1 to 8 for the columns, and the box 12 provided with a display in which the 
coordinates of the initial and final positions of a chess piece to be moved are displayed. 

Other possible ways of showing the boards response include the direct movement of the actual 
chessmen across the surface of the board by means of a robot arm controlled by the board itself or by 
5 electromagnetic means from beneath the board. Alternatively the computer may be provided with a 5 
computer voice and the output moves indicated verbally so indicating to the player which piece to pick 
up and where to move it Further a completely separate visual display could be provided on which the 
game could indicate the desired move by words or pictures on a completely separate display panel 
from the board. 

1 0 Finally the board need not form part of the full game but could be sold separately and merely 1 0 

used as an interface between the human player and the game processor. In this respect the board 
would be analogous to a TV screen used with separately sold electronics for playing a video chess 
game. Thus the board could operate purely in a slave mode to accept reply moves from the game 
processor and to inform the latter of input moves made by the player and then the board should be 

1 5 made so as to be compatible with existing electronic units for video games. 1 5 

The clock 94 is shown in Figure 5 as forming part of the game microprocessor 82. A separate 
clock including the crystal oscillator 68 is shown in Figure 4. Either is possible. 

Figures 6 and 7 show a modified board 1 00 in which a single coil 1 02 acts both as the 
transmitter coil 22 in Figure 2 arid the receiver coil 24 in Figure 2. This is possible because the separate 

20 receiver coil does not have a part to play during the transmission of a pulse and equally the separate 20 
transmitter coil does not have a part to play during reception of a pulse. Thus, referring to Figure 3, this 
can be seen by comparing graphs a and c since the portion A of graph c is ignored. Therefore in the 
board 1 00 a single coil 1 02 of 20 turns of wire is placed under each of the squares of the board. 
During transmission of a pulse the coil demultiplexer 1 04 connects the coil to a ramp current generator 

25 1 06 and driver. 1 08 so that the transmitter coil receives the pulse for transmission and during. reception 2 5 
the demultiplexer 1 04 connects the coil 1 02 so that the received signal is passed to an amplifier 1 1 0 
and onto a discriminator 1 1 2 which functions in a manner similar to that described in connection with 
figures 3 to 5 to determine the presence or absence of a chess piece on the respective square and if a 
piece is present the nature of that piece. 

30 In this board 1 00 a square shaped transmission pulse is not supplied to the coil 1 02 as for the 30 
coil 22 shown in Figures 2 and 3. Instead the pulse is a ramp pulse having a progressively increasing 
front and an abrupt trailing edge since it is the effect of the trailing edge of the pulse which is 
monitored by the receiver. 

The board 1 00 has the advantages that it can be of lower cost because of the simplification of the 

35 coils and elimination of certain circuitry and because of ease of assembly because a smaller number of 35 
connections are required. Also the board produces a lower unwanted noise signal. 

Although the invention has been described in connection with a chess board, the invention could 
be used with any form of board game, for example "Shogi" (Japanese chess), "Go", or cross-word 
games such as that sold under the trade name "Scrabble" (registered). 

40 Claims 40 

1 . A board for a board game having a surface on which playing pieces are arranged to be moved 
by players over a range of discrete board positions according to the rules of the game, each playing 
piece being provided with an electrical resonant circuit whose frequency is distinguishable from other 
discrete pieces, each discrete board position being provided with a transmitter capable of emitting a 

45 pulse of electromagnetic radiation to induce resonance in the resonant circuit of a piece positiond on 45 
that board position, and with a receiver for detecting the presence or absence of returning 
electromagnetic resonant radiation depending upon whether or not a piece is positioned on that board 
position, a discriminator for determining the resonant frequency or lack of resonant frequency received 
by the receivers to determine the nature of the particular piece or absence of a piece on that discrete 

50 board position, means for storing the up-to-date board positions of each piece on the board, and means 50 
for determining a move made by a player moving a piece from one board position to another. 

2. A board as claimed in Claim 1 in which in each piece the electrical resonant circuit is 
constituted by an inductor and capacitor joined in a tank circuit, the resonant frequency of each distinct 
piece differing from each other piece. 

55 3. A board as claimed in Claim 2 in which the loop is wound around an upright ferrite core in the 55 
piece. 

4. A board as claimed in any preceding claim in which the transmitter and receiver are each in the 
form of separate electrical coils. 

5. A board as claimed in Claim 4 in which at each board position the transmitter coil is positioned 

60 above the receiver coil adjacent to the underside of the board. 60 

6. A board as claimed in any preceding claim in which the transmitters and receivers of the 
respective board positions are energised in turn by multiplexing, and a single discriminator circuit is 
provided. 

7. A board as claimed in Claim 6 in which rows or columns of the receiver coils are connected in 
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